Bordetella pertussis is responsible for an acute respiratory tract infection in children. This highly infectious disease has not been controlled fully by vaccination, partly due to the incomplete protection afforded by the vaccine and poor vaccination rates due to fears of possible toxicity. As a result the community continues to be subject to epidemics of whooping cough when the number of reported cases may exceed 1000 per week.' The very young are particularly susceptible with several deaths each year. 2 Precise diagnosis is needed to prevent unnecessary or inappropriate treatment with antibiotics, and to alleviate parental anxiety. If antimicrobial agents are to be effective in changing the course of the disease they must be given as early as possible, preferably during the catarrhal stage.3 At this stage, however, symptoms and signs are non-specific, resembling the many other respiratory infections common in this age group. 4 A counterimmunoelectrophoresis (CIE) method for antigen detection using polyclonal antibody providing the opportunity for rapid diagnosis has previously been described. 005M) on glass slides 8 cm x 10 cm. Wells 2 5 mm in diameter were cut in parallel rows 2 mm apart; 6 y/l of either serum or urine was placed in wells on the cathode side of the plate and monoclonal antibody, and 6 p/1 in the form of ascitic fluid was added to the wells nearest the anode. Pertussis vaccine was used as a positive control. After electrophoresis at a constant current of20 mA for 30 minutes the plate was examined for the presence of precipitin lines using a x 8 hand lens and dark ground illumination. The plate was re-examined after storage at 4°C for 30 minutes and again after 24 hours. Where there was sufficient material all negative specimens were concentrated (serum x 5 and urine x 50) using Minicon concentrators (Amicon) and the CIE repeated. The sensitivity and specificity of CIE and conventional culture methods and the predictive value of a positive and negative result were calculated according to the formulae of Galen and Gambino.9
Results
Pernasal culture was positive for Bpertussis in 50% of cases and an absolute lymphocytosis in 89%. A positive diagnosis using CIE from a combination of results from tests of serum and urine was obtained in 87% of cases. Urine proved to be the most positive specimen with urines from 81 % of cases having detectable antigen compared with 70% of sera. Concentration of the specimen resulted in a decrease in the number of positive results from 26 of 32 to 10 of 28. This may have been due to absorption of the lipopolysaccharide antigen to the concentrator membrane. A smaller fall occurred in serum specimens (table) .
Among the four children in whom a diagnosis of whooping cough was not confirmed clinically was one positive result from a serum sample. This child had measles and a concomitant infection with B pertussis could not be excluded. Fourteen paediatric patients from the Waveney Hospital with other respiratory illness all had negative readings.
Culture ofpernasal swabs on Lacy's modification of Bordet-Gengou had a sensitivity of 50% and a specificity of 100%. For sera, CIE had a sensitivity of 85% and a specificity of94%. The predictive value ofa positive result is 85% and a negative result 75%. CIE of urine samples gave a sensitivity of 81 % and a specificity of 100%. The predictive value of positive and negative tests was 100% and 75%, respectively.
The sera of four strongly positive patients were absorbed with monoclonal antibody and on subsequent testing were shown to be negative.
Discussion
The method for antigen detection by CIE reported here is simple to perform and yields results on the same day. In a previous study CIE was shown to be of particular value in the diagnosis of patients who had been coughing for less than two weeks.5 CIE for B pertussis LPS was similarly able to detect antigen relatively early in the clinical course, with a positive diagnosis made in 66% ofchildren whose parents gave a history of coughing for less than two weeks, and in about 80% of children who had been coughing for more than two weeks. The test therefore has the potential for rapid diagnosis which would allow treatment to begin at an early stage.
CIE has gained a place in the rapid diagnosis of many bacterial infections. Methods have been described that detect the capsular polysaccharide of Neisseria meningitidis and Haemophilus influenza.'" Similarly, the detection offlagellar Vi and LPS antigen is under investigation in the diagnosis of enteric fever."
Laboratory diagnosis of whooping cough by bacterial isolation is difficult as Bordetella pertussis combines fastidious growth requirements, rapid death in transport'2 with a tissue tropism which ensures that specimens are contaminated with faster growing organisms. Under optimal conditions a positive culture is obtained in 10-40% of clinically typical cases. '3 Although detection of organisms in pernasal swabs by immunofluorescence is sometimes accomplished, much of the effort in the diagnosis of pertussis is directed toward the detection of specific antibody. Techniques that have been used include haemagglutination, direct agglutination, and complement fixation.'2"' ' Several ELISA techniques have also been described with varying results. Bpertussis specific IgG, IgA, and IgM have been measured in serum from children and adults using sonicated B pertussis as antigen.'8 Thirty five of these cases (of 47) with suspected whooping cough were diagnosed on a first serum sample. The authors emphasise the difficulties of antibody tests in children under 6 months, recommending paired sera. Using filamentous haemaglutinin as antigen, positive titres of IgM or high titres of IgG antibody in the first serum sample were found in only 26 of the 49 patients tested. An 82% rapid diagnosis was claimed using a combination of culture and serology. '9 This method clearly improves the speed of diagnosis but its poor sensitivity on a single sample and dependence on multiple assays means that it is not truly rapid. The usefulness of serum antibody detection in whooping cough will be limited by the time taken for the immune response to develop.'820 The retrospective diagnosis provided is therefore most useful in epidemiological studies.
A further problem with serum antibody techniques stems from the difficulty in obtaining blood routinely, particularly from children under 6 months who are most at risk from the complications of whooping cough. Although this is rarely a problem in hospital practice, few general practitioners will perform venipuncture on such young children. Whooping cough is predominantly managed in the community and diagnosis from a urine sample would therefore be ideal. Detection of urinary antigen, readily accomplished in this study, could be made widely available to general practitioners, preventing unnecessary antibiotic treatment or hospital admission.
